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PROBLEM TO BE SOLVED: To prevent voids from developing 
in a ceramic sintered compact by a method wherein a highly 
viscous composition for extrusion molding, which is prepared by 
removing some part of a solvent from a slurry, is extrusion- 
molded. 

SOLUTION: In a highly viscous composition preparing process, 
any highly viscous composition will do as long as the solvent 
centent of the obtained highly viscous composition is smaller 
than that of the slurry obtained in a slurry preparing process or 
the slurry containing a solvent, a binder and a ceramic powder. 
In a solvent removing step, at least some part of the solvent is 
removed from the slurry. As the removing means, there is no 
specific limitation. For example, a spray drier method, a freeze 
dry method, a centrifugal separation method, a fiber press 
method or the like will do. By a method such as the centrifugal 
separation method, a filter press method or the like, by which 
only some part of the solvent can be removed, the highly 
viscous composition can be directly obtained without providing 
a solvent re-mixing step. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 * * ** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of a ceramic extrusion-molding object of having the slurry preparation 
process of obtaining the slurry containing a solvent, a binder, and ceramic powder, the hyperviscous 
constituent preparation process of obtaining the hyperviscous constituent for extrusion molding with which 
some solvents were removed from said slurry, and the forming cycle that carries out extrusion molding of 
said hyperviscous constituent for extrusion molding. 

[Claim 2] The manufacture approach of the ceramic extrusion-molding object of claim 1 which has the 
binder solution slurrying step which said slurry preparation process mixes the binder solution preparation 
step which obtains a binder solution by dissolving a binder in a solvent, and said binder solution and 
ceramic powder, and obtains a slurrying binder solution. 

[Claim 3] The manufacture approach of the ceramic extrusion-molding object of claim 2 that said slurry 
preparation process has the binder addition step which adds a binder to said slurrying binder solution. 
[Claim 4] The manufacture approach of the ceramic extrusion-molding object of claims 2 or 3 that said 
slurry preparation process has the binder solution filtration step which filters said binder solution. 
[Claim 5] The manufacture approach of one ceramic extrusion-molding object of claims 2-4 that said slurry 
preparation process has the slurry filtration step which filters said slurrying binder solution. 
[Claim 6] The manufacture approach of the ceramic extrusion-molding object of claim 1 which has the 
binder mixing step with which said slurry preparation process mixes the solvent slurrying step which mixes 
a solvent and ceramic powder and obtains a slurrying solvent, and said slurrying solvent and binder. 
[Claim 7] The manufacture approach of the ceramic extrusion-molding object of claim 6 that said slurry 
preparation process has the slurry filtration step which filters said slurrying solvent after binder mixing. 
[Claim 8] The manufacture approach of one ceramic extrusion-molding object of claims 1-7 that said 
hyperviscous constituent preparation process has the solvent removal step which removes some solvents [ at 
least ] from said slurry. 

[Claim 9] The manufacture approach of the ceramic extrusion-molding object of claim 8 which has the 
solvent re-mixing step to which said hyperviscous constituent preparation process adds a solvent after said 
solvent removal step. 

[Claim 10] The manufacture approach of the ceramic extrusion-molding object of claim 9 using [ on said 
solvent removal step and ] the spray dryer method. 

[Claim 11] The manufacture approach of one ceramic extrusion-molding object of claims 1-10 which add a 
plasticizer in a slurry preparation process and/or a hyperviscous constituent preparation process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of manufacturing the Plastic solid of ceramic 

powder by the extrusion-molding method. 

[0002] 

[Description of the Prior Art] A ceramic sintered compact is manufactured by calcinating the Plastic solid of 
ceramic powder. Although various approaches, such as an one direction press, a rubber press, and extrusion 
molding, are used for shaping of ceramic powder, since a sheet-like Plastic solid is acquired by low cost, 
with the piezo electric crystal ceramics and dielectric ceramics which are used for electronic parts, extrusion 
molding is used easily and often. 

[0003] In order to manufacture conventionally the extrusion-molding object which consists of a ceramic 
ingredient, the approach of kneading solvents, such as ceramic powder and water, a binder, a plasticizer, etc. 
by the kneader, a roll mill, etc., and carrying out extrusion molding of this is common. However, unlike the 
slurry with which wet compression molding is presented, the kneading object with which extrusion molding 
is presented needs to make water content low. In order to obtain the low kneading object of water content, it 
is necessary to lessen the amount of solvents. For this reason, it becomes difficult to mix ceramic powder 
and a binder to homogeneity, and many the non-melts thru/or the non-distributed objects of a binder will 
exist in a Plastic solid. If such a Plastic solid is calcinated, since a non-melt and a non-distributed object will 
be burned down, a hole will be generated in a sintered compact. If a hole exists in a sintered compact, 
generally the property of a sintered compact will fall. For example, in the piezo electric crystal in which a 
hole exists, it is easy to produce the problem of the impedance in the resonance point rising, or pressure- 
proofing becoming low when the dielectric with which a hole exists is applied to a capacitor. 
[0004] In order to solve such a problem,' the plastic matter was built with JP,58-51 806,B by adding and 
kneading the water-soluble binder and plasticizer of optimum dose, after dehydrating the slurry which added 
water 30 to 100% of the weight to ceramic powder with a filter press etc. so that water content may serve as 
the shape of a cake which is 15 - 25 % of the weight, and the approach of carrying out extrusion molding of 
this is proposed, the example of this official report - both a Plastic solid consistency and a sintered compact 
consistency - although - it is improved. 

[0005] Moreover, in JP,5-228912,A, ceramic powder, the binder, and the solvent were mixed, the slurry was 
prepared, and the approach of dehydrating this slurry by the ultracentrifuge and acquiring a ceramic Plastic 
solid is proposed. In the example of this official report, pore 5 micrometers or more supposes that the 
electrostrictive ceramics which does not exist at all was obtained. 

[0006] In order to mix ceramic powder and a binder to homogeneity, the approach indicated by above- 
mentioned JP,58-51806,B and above-mentioned JP,5-228912,A, respectively slurs ceramic powder, and the 
description is in the place which dehydrates this. 

[0007] Moreover, the ceramic ingredient for extrusion molding which are 1000 or less things is indicated by 
JP, 1-11 1770,A in the amount of 8-micrometer or more non-dissolved fiber 200 micrometers or less to which 
the cellulosic contained as a binder for Plastic solids exists in two cc of the 0. 1 -% of the weight water 
solution. The purport acquired by adopting the conditions to which uniform and sufficient reaction — this 
binder carries out selection use of the required solvent using sufficient quantity of a reaction chemical in the 
manufacture approach of the usual cellulosic - is carried out is indicated by this official report. Since it is 
burned down by binder un-dissolving [ the amount of / which exists in a Plastic solid ] at the time of a 
debinder and baking, a hole will be generated in a binder non-dissolved part existence part, but if few [ for 
that was indicated by this official report binder un-dissolving ] ceramic ingredients for extrusion molding 
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are used, it is possible to reduce the hole in a sintered compact. 
[0008] 

[Problem(s) to be Solved by the Invention] In order to obtain a sintered compact with few holes using an 
extrusion-molding method as indicated by each above-mentioned official report, mixing ceramic powder 
and a binder to homogeneity and reducing-part for binder un-dissolving ** are important. However, there 
are the following troubles in the means indicated by each above-mentioned official report. 
[0009] Although ceramic powder and water are mixed by homogeneity by mixing with a lot of water and 
slurring ceramic powder by the approach indicated by above-mentioned JP,58-5 1 806,B, since addition of a 
binder is performed to the cake which dehydrated and obtained the slurry, it is difficult for mixing ceramic 
powder and a binder to homogeneity. Moreover, since the kneading object of a cake and a binder has high 
viscosity, it is difficult for it to remove a part for un-dissolving [ of a binder ] by filtration. 
[0010] By above-mentioned JP,5-228912,A, since mixing with ceramic powder and a binder is performed 
by the slurry regime, i.e., the condition that a lot of solvents are included, it is thought that mixed 
homogeneity is quite high. However, since the dehydration fabricating method by ultra-centrifugal 
separation is lacking in mass-production nature, industrial application is difficult for it. Moreover, although 
it is easy to acquire a bulk-like Plastic solid when using a centrifuge method, it is difficult to acquire the 
sheet-like Plastic solid suitable for manufacture of electronic parts. 

[001 1] In above-mentioned JP,1-1 1 1770, A, it is going to suppress hole generating by using a water-soluble 
binder with few components used as a part for un-dissolving. As this official report has few amounts for un- 
dissolving, in it, it is more desirable, but since it becomes expensive very difficultly, the purport which has a 
limitation naturally is indicated. Therefore, if the quality required of a ceramic Plastic solid becomes higher, 
the existence for un-dissolving will pose a problem again. 

[0012] This invention is made from such a situation and aims at preventing hole generating in the ceramic 

sintered compact manufactured using the extrusion-molding method. 

[0013] 

[Means for Solving the Problem] Such a purpose is attained by one configuration of following the (1) - (1 1). 

(1) The manufacture approach of a ceramic extrusion-molding object of having the slurry preparation 
process of obtaining the slurry containing a solvent, a binder, and ceramic powder, the hyperviscous 
constituent preparation process of obtaining the hyperviscous constituent for extrusion molding with which 
some solvents were removed from said slurry, and the forming cycle that carries out extrusion molding of 
said hyperviscous constituent for extrusion molding. 

(2) The manufacture approach of the ceramic extrusion-molding object the above (1) which has the binder 
solution slurrying step which said slurry preparation process mixes the binder solution preparation step 
which obtains a binder solution by dissolving a binder in a solvent, and said binder solution and ceramic 
powder, and obtains a slurrying binder solution. 

(3) The manufacture approach of the ceramic extrusion-molding object the above (2) that said slurry 
preparation process has the binder addition step which adds a binder to said slurrying binder solution. 

(4) The manufacture approach of of the above (2) or the ceramic extrusion-molding object of (3) with which 
said slurry preparation process has the binder solution filtration step which filters said binder solution. 

(5) The manufacture approach of one ceramic extrusion-molding object of above-mentioned (2) - (4) that 
said slurry preparation process has the slurry filtration step which filters said slurrying binder solution. 

(6) The manufacture approach of the ceramic extrusion-molding object the above (1) which has the binder 
mixing step with which said slurry preparation process mixes the solvent slurrying step which mixes a 
solvent and ceramic powder and obtains a slurrying solvent, and said slurrying solvent and binder. 

(7) The manufacture approach of the ceramic extrusion-molding object the above (6) that said slurry 
preparation process has the slurry filtration step which filters said slurrying solvent after binder mixing. 

(8) The manufacture approach of one ceramic extrusion-molding object of above-mentioned (1) - (7) that 
said hyperviscous constituent preparation process has the solvent removal step which removes some 
solvents [ at least ] from said slurry. 

(9) The manufacture approach of the ceramic extrusion-molding object the above (8) which has the solvent 
re-mixing step to which said hyperviscous constituent preparation process adds a solvent after said solvent 
removal step. 

(10) The manufacture approach of the ceramic extrusion-molding object the above (9) using [ on said 
solvent removal step and ] the spray dryer method. 

(11) The manufacture approach of one ceramic extrusion-molding object of above-mentioned (1) - (10) 
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which adds a plasticizer in a slurry preparation process and/or a hyperviscous constituent preparation 

process. 

[0014] 

[Embodiment of the Invention] The flow of the process in the manufacture approach of this invention is 
shown in drawing 1 . The manufacture approach of this invention includes a slurry preparation process, a 
hyperviscous constituent preparation process, and a forming cycle. 

[0015] By the conventional extrusion-molding method, a binder, a comparatively little solvent, and ceramic 
powder were kneaded to coincidence, and since the hyperviscous kneading object suitable for extrusion 
molding was manufactured directly, as mentioned above, a binder and ceramic powder were unmixable to 
homogeneity. 

[0016] On the other hand, in this invention, a slurry preparation process is established and the slurry which 
is the hypoviscosity mixture with which a binder and ceramic powder were mixed with comparatively a lot 
of solvents is prepared in this process. In this slurry, except for an insoluble solution component, it hardly 
generates but the non-melt of a binder will be in the condition that a binder and ceramic powder were mixed 
by homogeneity. Subsequently, in a hyperviscous constituent preparation process, the hyperviscous 
constituent for extrusion molding with which some solvents were removed from the above-mentioned slurry 
is prepared. Since it will be in the condition that a binder and ceramic powder were mixed by homogeneity 
in the hyperviscous constituent for extrusion molding by obtaining the hyperviscous constituent for 
extrusion molding in such a procedure, if this is fabricated and calcinated, the hole in a sintered compact can 
be lessened remarkable. Moreover, if a binder solution filtration step and a slurry filtration step are prepared, 
since a part for binder un-dissolving containing an insoluble solution component is removable, it is possible 
to reduce a hole further. 

[0017] The desirable configuration of each process is shown in drawing 1 as the 1st mode and 2nd mode. 
Hereafter, the detail of each mode is explained. 

[0018] The slurry preparation process in the 1st mode of a slurry preparation process (the 1st mode) has a 
binder solution preparation step, the binder solution filtration step prepared if needed, a binder solution 
slurrying step, the binder addition step prepared if needed, and the slurry filtration step prepared if needed in 
this order. 

[0019] At a binder solution preparation step binder solution preparation step, a binder is dissolved in a 
solvent and a binder solution is obtained. 

[0020] What is necessary is not to limit especially the solvent used by this invention, but just to choose it 
suitably according to the class of the binder to be used or ceramic powder. However, the processing after use 
is easy, since the effect which it has on an environment is small, water, alcohol, or these mixed solvents are 
desirable, and especially water is desirable. 

[0021] What is necessary is not to limit especially the class of binder, either but just to choose from what 
can be dissolved in the solvent to be used suitably. When using water and alcohol as a solvent, a cellulosic, 
an acrylic binder, etc. can use at least one sort preferably. Especially the description of a binder may not be 
limited, may be powdered, or may be liquefied. 

[0022] A binder solution should just determine that the amount of the solvent to a binder will become 
hypoviscosity comparatively. By using the binder solution of hypoviscosity, uniform distribution of ceramic 
powder becomes easy in a binder solution slurrying step. Moreover, since the mixing ratio of ceramic 
powder and a binder was decided, by making a binder solution into hypoviscosity (low concentration), it can 
make high the mixing ratio of the binder solution to ceramic powder, and it becomes easy also at this point 
uniform to distribute [ of ceramic powder ] it. However, if there are too many amounts of solvents, the 
activity which removes a solvent from a slurry will become troublesome, and it will become cost quantity. 
Since it is such, concentration of a binder solution is more preferably made into 0.5 - 2 % of the weight 0.1 
to 3% of the weight. 

[0023] In addition, in a binder solution preparation step, the amount of the binder to a solvent can be 
lessened by preparing a binder addition step after a binder solution slurrying step so that it may mention 
later. For this reason, since viscosity of a binder solution can be made still lower, uniform mixing with 
ceramic powder and a binder becomes still easier. What is necessary is just to determine the mixing ratio of 
the binder and solvent in a binder solution preparation step based on the binder addition in a binder addition 
step, when preparing a binder addition step. 

[0024] At a binder solution filtration step binder solution filtration step, the foreign matter which removed a 
part for un-dissolving [ which is contained in a binder solution ], for example, the fiber which is not 
dissolved in a solvent, and mixed is removed. It is desirable to use a screen for a filtration means. What is 
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necessary is just to set up the aperture of the opening of sieve suitably so that neither a part for un-dissolving 
nor a foreign matter can be passed. What is necessary is just to specifically set more preferably 10-50 
micrometers of apertures of the opening of sieve to 20-30 micrometers. 

[0025] A slurrying binder solution is obtained at a binder solution slurrying step binder solution slurrying 
step. This slurrying binder solution is a slurry obtained by mixing a binder solution and ceramic powder. 
[0026] the amount of a binder solution [ as opposed to / although the quantitative ratio of the ceramic 
powder and binder solution which are mixed at a binder solution slurrying step is determined depending on 
the concentration of a binder solution when not preparing a binder addition step, in order to distribute 
ceramic powder to homogeneity / the ceramic powder 100 weight section ] - desirable ~ the 100 - 3000 
weight section - it considers as the 150 - 600 weight section more preferably. 

[0027] When preparing a binder addition step, or when not adding the binder whole quantity in a binder 
solution slurrying step, as for the amount of the binder solution to the ceramic powder 100 weight section in 
a binder solution slurrying step, considering as the above-mentioned range is desirable. 
[0028] in addition, the amount [ usually as opposed to / although the amount of the binder to ceramic 
powder changes with the class of ceramic powder, the class of binder, or applications of a Plastic solid or a 
sintered compact / the ceramic powder 100 weight section ] of binders ~ desirable —1-5 weight section - 
it is 2 - 4 weight section more preferably. 

[0029] This invention is applicable to extrusion molding of various ceramic powder, and even when which 
ceramic powder is used, the effectiveness that the holes in a sintered compact decrease in number realizes it. 
Applying extrusion molding and decreasing a hole for the improvement in a property as an effective ceramic 
ingredient for example, on the thing and concrete target which have piezoelectric, pyroelectricity, a 
dielectric, soft magnetism, hard magnetism, etc. A PbTi03 (PT) system, PbTi03-PbZr03 (PZT) system, 3 
component system which made Pb(Mg, Nb) 03, Pb(Y, Nb) 03, Pb(Mn, Sb) 03, and Pb(Co, Nb) 03 grade 
dissolve to PZT, Various ingredients, such as magnetoplumbite type ferrites, such as Bi stratified compound, 
BaTi03 system, SrTi03 system, CaTi03 system, Sr ferrite, and Ba ferrite, are mentioned. Although 
especially the mean particle diameter of ceramic powder is not limited, it is usually about 1-10 micrometers. 

[0030] Although especially the mixed means used at this step is not limited, generally a ball mill, an 
impeller mixer, etc. are used. 

[003 1 ] The case where he wants to make still lower concentration of the binder solution mixed with ceramic 
powder in the above-mentioned binder solution slurrying step prepares the step of binder addition step **. 
Since concentration of the configuration which secures the binder of an initial complement by adding a 
binder in a slurry in this step, then the binder solution used at a binder solution slurrying step can be made 
low, uniform mixing with ceramic powder and a binder solution becomes still easier. 
[0032] especially the amount of binders added in a slurry in this step is limited ~ not having - 0% of the 
weight of all binders - super- - although what is necessary is just to choose from less than 100 % of the 
weight if needed, in order to fully acquire the effectiveness by preparing this step ~ usually ~ all binders - 
50 % of the weight or more is preferably added in this step 20% of the weight or more. On the other hand, if 
dissolving a binder in a slurry has too many additions in this step since it is difficult rather than it makes it 
dissolve in a solvent, the homogeneity of mixing with a binder and ceramic powder will become a little low. 
Since it is such, as for the addition in this step, it is desirable to carry out to 90 or less % of the weight of the 
total amount of binders. 

[0033] At a slurry filtration step slurry filtration step, the foreign matter which removed the fiber which is 
not dissolved, a part for un-dissolving, for example, the solvent, of a binder, from the slurrying binder 
solution, and was mixed in each step till then is removed. It is desirable to use a screen for a filtration 
means. What is necessary is just to set up the aperture of the opening of sieve so that ceramic powder may 
pass and un-dissolving [ the amount of] cannot pass since it is generally larger than ceramic powder un- 
dissolving [ the amount of / in a binder ]. What is necessary is just to specifically set more preferably 10-50 
micrometers of apertures of the opening of sieve to 20-30 micrometers. 

[0034] When preparing both a slurry filtration step and the above-mentioned binder addition step, as shown 
in drawing 1 , as for a slurry filtration step, preparing behind a binder addition step is desirable. 
[0035] In addition, since filtration is difficult compared with a binder solution, when preparing only one side 
among this slurry filtration step and said binder solution filtration step, as for a slurrying binder solution, it 
is desirable to prepare a binder solution filtration step. 

[0036] A plasticizer may be added at a plasticizer addition slurry preparation process. A plasticizer is an 
additive for making extrusion molding easy. You may add in this process, and may add in the hyperviscous 
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constituent preparation process mentioned later, and a plasticizer may be divided and added in both these 
processes. However, if a plasticizer is added at this process, it will become possible to mix to homogeneity 
more generally than the case where it adds at a hyperviscous constituent preparation process. However, what 
is necessary is just to determine the process to add suitably according to the class of plasticizer, since some 
plasticizers may be lost by decomposition etc. in a solvent removal process when it adds at this process. As 
a plasticizer, at least one sort, such as a glycerol and other various plasticizers, is usually used, although the 
desirable addition of a plasticizer changes also with classes of plasticizer ~ usually ~ the ceramic powder 
1 00 weight section - receiving - desirable -1-5 weight section ~ it is 2 - 4 weight section more 
preferably. If there is too little plasticizer, effectiveness will become inadequate, and if there is too much 
plasticizer, the firmness of a Plastic solid will tend to worsen. 

[0037] In addition, especially the step that adds a plasticizer in a slurry preparation process is usually added 
in a binder solution preparation step, although not limited. 

[0038] Although the solvent and the binder were mixed, the binder solution was prepared first, ceramic 
powder was added and the slurry was prepared in this binder solution in the 1st mode of the slurry 
preparation process (2nd mode) above, in the 2nd mode, first, a solvent and ceramic powder are mixed, a 
slurry is prepared, and a binder is added in this slurry. As mentioned above, since mixing of a binder to a 
slurry is more difficult than mixing of a binder to a solvent, it is desirable to choose the 1st mode generally. 
However, to a binder solution, a twist also receives a solvent, it is [ way ] easy and, as for mixing of ceramic 
powder, good dispersibility is acquired. Therefore, what is necessary is just to choose the 2nd mode in 
consideration of the dispersibility of ceramic powder, and the solubility of a binder if needed. 
[0039] The slurry preparation process in the 2nd mode has a solvent slurrying step, a binder mixing step, 
and the slurry filtration step prepared if needed in this order. 

[0040] A slurrying solvent is obtained at the step of solvent slurrying step **. This slurrying solvent is a 
slurry which mixes a solvent and ceramic powder and is obtained. What is necessary is just to determine that 
uniform mixing is possible for the quantitative ratio of the solvent and ceramic powder which are mixed at 
this step when ceramic powder can be distributed to homogeneity and the binder corresponding to the 
amount of this ceramic powder is mixed, the amount of the solvent to the ceramic powder 100 weight 
section -- desirable ~ the 100 - 3000 weight section - it is the 150 - 600 weight section more preferably. 
[0041] A slurrying solvent and a binder are mixed at the step of binder mixing step **. What is necessary is 
just to determine the quantitative ratio of the slurrying solvent and binder in this step according to the 
amount of the ceramic powder in a slurrying solvent, since the mixing ratio of ceramic powder and a binder 
was decided. However, it is desirable to usually mix preferably, the concentration computed from the 
amount of solvents and the amount of binders at this step, so that it may become 0.5 - 2 % of the weight 
more preferably 0. 1 to 0.3% of the weight. 

[0042] The step of slurry filtration step ** is as common as the slurry filtration step [ make the slurrying 
solvent after binder addition applicable to filtration, and also ] in the 1st mode. 

[0043] About addition of a plasticizer addition plasticizer, the 2nd mode is the same as that of the 1st mode. 
However, in the 2nd mode, a plasticizer is usually added in a solvent slurrying step. 
[0044] At a hyperviscous constituent preparation process (the 1 st mode and 2nd mode) hyperviscous 
constituent preparation process, the hyperviscous constituent for extrusion molding with few solvent 
contents than the slurry containing the slurry obtained at the slurry preparation process, i.e., a solvent, a 
binder, and ceramic powder should just be obtained. As shown in drawing 1 , the desirable configuration of 
a hyperviscous constituent preparation process has a solvent removal step at least, and has a solvent re- 
mixing step if needed. This desirable configuration is common to the 1st mode and 2nd mode. Hereafter, 
each step is explained. 

[0045] At the step of solvent removal step **, some solvents [ at least ] are removed from a slurry. What is 
necessary is not to limit especially a means for this, for example, just to choose it from the spray dryer 
method, a freeze drying method, a centrifuge method, the filter press method, etc. It is possible to obtain a 
hyperviscous constituent directly by the approach of removing some solvents like a centrifuge method or the 
filter press method, without preparing a solvent re-mixing step. However, the centrifuge method and the 
filter-press method are unsuitable for mass production, and it is difficult to remove a solvent from the slurry 
containing a binder by the filter-press method especially. For this reason, the method of once drying a slurry 
is desirable, and the spray dryer method is desirable especially. What is necessary is just to determine 
suitably the various conditions in the spray dryer method, for example, a spray turbine rotational frequency, 
hot blast temperature, a slurry speed of supply, etc. according to a slurry constituent, the scale of spray dryer 
equipment, etc. 
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[0046] In the solvent re-mixing step above-mentioned solvent removal step, when a solvent is removed from 
a slurry nearly completely and it considers as a dry matter using the spray dryer method etc., in order to 
obtain the hyperviscous constituent for extrusion molding, it is necessary to add a solvent again. For this 
reason, a solvent re-mixing step is prepared. Moreover, when not drying a slurry completely in the above- 
mentioned solvent removal step and viscosity is too high as a constituent for extrusion molding, a solvent re- 
mixing step is prepared. 

[0047] that the quantitative ratio of the solid content in the hyperviscous constituent for extrusion molding 
and a solvent is equivalent to the conventional kneading object for extrusion molding, then the amount [ as 
opposed to / it is good, for example, / the solid content 100 weight section ] of a solvent — desirable — 10 - 
20 weight section - it is 1 3 - 1 7 weight section more preferably. 

[0048] Although especially the kneading means used at this step is not limited, a kneader, a high speed 
mixer, etc. are usually used. 

[0049] Although considered as the thing same generally as the solvent used at the slurry preparation process, 
as long as the solvent used in this step is a solvent which the used binder can dissolve, they may be other 
things. 

[0050] In addition, as mentioned above, a plasticizer may be added in a hyperviscous constituent preparation 
process. 

[0051] a forming cycle (the 1st mode and 2nd mode) - at this process, extrusion molding of the 
hyperviscous constituent for extrusion molding is carried out, and the Plastic solid of various configurations, 
such as the shape of tabular, a cylinder, and a honeycomb, is acquired. What is necessary is for the 
conditions of extrusion molding to be good like general extrusion molding then, and just to set them up 
suitably according to the application of the class and description of ceramic powder, and a Plastic solid etc. 
[0052] The Plastic solid acquired in the forming cycle is calcinated, and usually let it be a sintered compact. 
[0053] 

[Example] Using a lead oxide (PbO), a strontium carbonate (SrC03), titanium oxide (Ti02), the bisumuth 
oxide (Bi 203), manganese carbonate (MnC03), and niobium oxide (Nb 205) as a manufacture start raw 
material of the example ceramic powder of the 1 st mode, these powder was blended so that the presentation 
after baking (atomic ratio) might be set to O(Ti(Pb0.69Sr0.25Bi0.02)0.95Mn0.02Nb0.03) 3. Subsequently, 
wet blending of the compound was carried out with the ball mill in pure water for 1 5 hours. Subsequently, 
after fully drying mixture, press forming was carried out and temporary quenching was carried out at 900 
degrees C for 2 hours. After carrying out wet grinding of the obtained temporary-quenching object with a 
ball mill for 1 5 hours, it was made to dry again and granularity ceramic powder was obtained. The pitch 
diameter of the primary particle of this granularity ceramic powder was 1.5 micrometers. 
[0054] Cellulosic powder (trade name METOROZU 60SH4000F, Shin-Etsu Chemical Co., Ltd. make) was 
used as a binder solution preparation step binder, pure water was used as a solvent, respectively, the binder 
was thrown in small quantity every, agitating a solvent by the impeller mixer, after the injection continued 
churning for about 12 hours, and the binder solution was obtained. Concentration of a binder solution was 
made into 1 .0 % of the weight. 

[0055] The binder solution filtration step above-mentioned binder solution was filtered in a metal mesh (22 
micrometers of apertures of an eye), and the non-melt in a solution was removed. The amount of a non-melt 
(fiber) was about 50 ppm of a binder. 

[0056] The slurrying binder solution was prepared by adding the above-mentioned ceramic powder, 
agitating the binder solution after binder solution slurrying step filtration. The amount of the binder solution 
to the ceramic powder 100 weight section was made into the 300 weight sections. 

[0057] The solvent removal step above-mentioned slurry was dried with the spray dryer, and the granulation 
with which ceramic powder and a binder were mixed by homogeneity was obtained. The service condition 
of a spray dryer was taken as a part for spray turbine rotational frequency 6000rpm, hot-blast-temperature 
[ of 1 80 degrees C ], and slurry speed-of-supply/of 0.71. 

[0058] The solvent re-mixing step above-mentioned granulation, the plasticizer (a glycerol and trade name 
SERAMIZORU C-08), and the solvent (pure water) were kneaded by the mixer, and the hyperviscous 
constituent for extrusion molding was prepared. The amount of each component to the granulation 100 
weight section was made into the plasticizer 2.6 weight section (SERAMIZORU: glycerol =3.6:50) and the 
solvent 14.6 weight section. 

[0059] Extrusion molding of the hyperviscous constituent for the forming cycle above-mentioned extrusion 
molding was carried out, and the sheet-like Plastic solid with a width of face [ of 50mm ] and a thickness of 
0.6mm was acquired. 
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[0060] After ****** heated and carried out the debinder of this Plastic solid to 400 degrees C, it put into the 
sealing sagger made from a magnesia, and calcinated at 1200 degrees C for 4 hours, and the sintered 
compact sample was obtained. 

[0061] The same thing as the above-mentioned example was used for example of comparison ceramic 
powder, the binder, the solvent, and the plasticizer. 

[0062] In this example of a comparison, the hyperviscous constituent for extrusion molding was prepared by 
blending ceramic powder and a binder dryly by the mixer, and spraying and kneading the mixed liquor of a 
solvent and a plasticizer into the obtained mixture. The amount of the binder to ceramic powder and a 
plasticizer presupposed that it is the same as the above-mentioned example. Moreover, the amount of the 
solvent to ceramic powder presupposed that it is the same as the solvent re-mixing step in the above- 
mentioned example. 

[0063] The obtained hyperviscous constituent was fabricated like the above-mentioned example, and was 
calcinated, and the sheet-like sintered compact sample was obtained. 

[0064] The following evaluation was performed to the sintered compact sample manufactured in the 
characterization example and the example of a comparison, respectively. 

[0065] After carrying out mirror polishing of number of holes each sample, the optical microscope 
investigated the number of holes with a diameter of 20 micrometers or more contained to the 2cmx2cm field 
of the center of a principal plane. It performed ten measurement at a time about each sample, and the sum 
total (the number of holes in sum total area of 40cm 2) of the number of holes was searched for. 
Consequently, as for the sum total of the number of holes, it was checked that are 171 pieces with 65 pieces 
and the example sample of a comparison, and the number of holes in a sintered compact decreases 
remarkably by this invention with an example sample. 

[0066] After having carried out lap polish of percent-defective each sample, having set thickness to 246 
micrometers, printing Ag electrode for polarization processing and drying at 120 degrees C, polarization 
processing was performed by impressing 5kV [/mm ] electric field for 30 minutes into 120-degree C silicone 
oil. Subsequently, after the acetone removed Ag electrode, dicing cutting of the sample was carried out so 
that a principal plane dimension might be set to 7.0mmx7.5mm, and further, Ag electrode with a diameter of 
1mm was formed in both principal planes with vacuum deposition, and it considered as the sample for 
characterization. 

[0067] After leaving these samples for characterization in a room temperature for 24 hours, with the 
impedance analyzer ( HP-4194made from Hewlett Packard A), the impedance (R0) in the resonance point of 
a 3rd thickness longitudinal-oscillation higher harmonic was investigated, and it asked for the rate of a 
defective. In addition, the measurement size carried out to 100 per each sample, and made the ratio the rate 
of a defective by using as a defective that to which R0 exceeds 20 ohms. Consequently, it was checked that 
are 4.0% with 0% and the example sample of a comparison, and, as for the rate of a defective, R0 percent 
defective also decreases with reduction in a hole with an example sample. 

[0068] In addition, when the sintered compact sample was produced according to the 2nd mode and the 
above-mentioned characterization was performed also about these, reduction of the number of holes and 
decline in a percent defective were accepted to the above-mentioned example of a comparison. 
[0069] 

[Effect of the Invention] In this invention, since ceramic powder and a binder are mixable to homogeneity in 
an extrusion-molding method, the hole in a sintered compact can be reduced remarkably. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



Drawing 1] 



IT 



3E 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 1 1-277522 

(43)Date of publication of application : 12.10.1999 



(51)Int.CI. 


BZ8C 1/14 
B28B 3/20 




(21)Application number : 10-103413 


(71)Applicant 


TDK CORP 


(22)Date of filing : 31.03.1998 


(72)Inventor : 


OKA HITOSHI 






ABE HIROAKI 






SHIBUYA SENSUKE 






SHIBA TAKUJI 






WATANABE MATSUMI 



(54) MANUFACTURE OF CERAMIC EXTRUSION-MOLDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent voids from 
developing in a ceramic sintered compact by a method 
wherein a highly viscous composition for extrusion 
molding, which is prepared by removing some part of a 
solvent from a slurry, is extrusion- molded. 
SOLUTION: In a highly viscous composition preparing 
process, any highly viscous composition will do as long 
as the solvent centent of the obtained highly viscous 
composition is smaller than that of the slurry obtained in 
a slurry preparing process or the slurry containing a 
solvent, a binder and a ceramic powder. In a solvent 
removing step, at least some part of the solvent is 
removed from the slurry. As the removing means, there 
is no specific limitation. For example, a spray drier 
method, a freeze dry method, a centrifugal separation 
method, a fiber press method or the like will do. By a 
method such as the centrifugal separation method, a 
filter press method or the like, by which only some part 
of the solvent can be removed, the highly viscous 
composition can be directly obtained without providing a solvent re-mixing step. 




LEGAL STATUS 

[Date of request for examination] 25.01 .2005 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



http://www1 9. ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAQVaOCKDA41 1 277522P... 06/01 /1 7 



Searching PAJ 



2/2 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAQVaOCKDA41 1 277522P... 06/01 /1 7 



<i9)h#bhmw (j p) 02) & Hfj ij^ =ft Q $g (a) ummw&mm 

1-277522 

(43)&MB TOl^(1999)103l2B 



(51) IntCl. 6 




F I 




B 2 8 C 1/14 




B 2 8 C 


1/14 


B 2 8 B 3/20 




B 2 8 B 


3/20 Z 








W^^CDJSll FD (^ 8 H) 


(2i) mm^^ 


4$S¥10- 103413 


C7DHWA 


000003067 










(22)mffiB 


¥^10^(1998) 3 ^31 B 




jfosc** *e i Tgi3# i n 






(72)56BJ# 


n m 
















-5*4— *-f*5CSMtrt 






(72)3B?H« 


MM KBS 








«^f5«f*EB*«-T@13#l# ^4 














(72) %wm 
























(umm a 













(54) l3m<D&m -fe95yirXffLBUj«»#©«jS*tt 



(57) [K*J] 



IjsS 














matt L/ ffi b RXBffl m&mmm na l smt s bs 
a. 

a c £ k <fc «3 ^' > z^jym 
mmwt* v-wt, wm^ a > mm t«5-;^i 

[11*^3] t&sa* ^ -j -siKigAi, me* 5 li- 
ft^ > y«scc^ ^ > jriiwn-ra^-r > #iiflnx ? 

mm. 

B2*fctt3©-fe?5 ^XffUWL-«*©Mig^ 

it** j > yjgs*jta-r a X7 y -autxf- » v^-t 

iris* ^ v -itmm b'uz,vt zns? z^u^m 

'fevmi*? y -immztimtzz ? y -mm^f- * 

[ mum 8 ] m BKffiSffljs^^x?!*. Husa* ^ 
y-*6»si©d>tt< it-giJ*i»*-i-sssB»^^ 

?^4Wt -SSI*! 1 ~7©t»rti*»©-b5 S 7 £aff 

[ M$q 9 ] tmiammmwmimtfi . mamm 

CM** i o ] |trigttMEft£x f v ytcfc^r a 7' u 

[ amm in a ? y - nHxaii «t ov s * oku 
i o©^rn^©H27 s ? ***pumu*B(*©!Kii-£ 



C2) **H¥ 1 1 - 2 7 7 5 2 2 

2 

So 

• ■• [89J©l¥tnfctt0M 
[0 00 1] 

a. 

[0 00 2] 

[se*©K«] -fe^ = •yfaM.sms. ^a*a 

5R©^f**«UtS-r4ci{ci:0«ji3nS. -fe^S-^ 
10 ^at9^©^tc{i, — 77^^'ua, v^'-^ux. pp 

u w L^^©sfi^ffi^^ $ n-c t, >a *5 % «^au,f n 

[0 0 0 3 ]^ *75 ■jZX\mtPhts;Zn htiib 

mm^mm i>vi\t. t7;-;», ?k^©?g 
4. l^l. ffoffiUfiS^KffiShaiBttifttt. MS© 

■5^18**5. S*$©ffil>ii«iBJ*f#Sfcst>{C«. m 

ItraciKttS. C©«fc^&RS^tt*«6fiSrS£. * 

ttttHHKfiT-ra. WAtf. s?L©#?s-r*E*fl.-c 
«ft felt?© >C> h' - ^ > a *s±S L 0 . ^?L©#a 
30 -T S Rmft^ ^ >f>t(ciffib fcii^tc BitBE^ig < 

[0 004] C©J: 5 *PflH*IBi*-r Sfcibtc, WU* 
'#^Hg5 8 -5 1 8 0 6#^$g-CK, "fe^ 5 v ^7^% 
tcMO^K^ 3 0-1 0 0SS%flD;ift*7 »;-«. 
$#1 5-2 5Sfi%©^r-+tt£^Scfc^iC7 
- ^ U * tt i'le «fc ») 18* 0 fctft . MS ©*»«-' U># 

$S©^SS(7JTii > RS»(*ffigteJ:u t fiSBI*afR©o»-rn 
40 i>A>K#$tirir>5. 

[0 005 ] * fc. ffM¥5 - 2 2 8 9 1 2 #fi«t? 
it. -tvZ-y? / W > ^fecfc C«Sa*iS^ L T 

a ^ y - * mm. l . c ©x -7 y - *ia ja^»»stc <t o 

Blfi*©*ftWt?B. 5wraW±©SWL*»*<?3FaE 
5 i» i?X*nf 64t.?c£ Uri,»5 0 
[0 006 ] ±KK &B35 8- 5 1 8 06 #&*R*i«fc^ 

±sa»Ba¥5 - 2 2 8 9 1 2^fR{c^n-?niBii?ti 
so -r^/c&tc. t 7 5 7^x^*7,7 y-fbi/. ch4 



[0 00 7 ] S te, 1$H¥ 1 - 1 1 1 7 7 0 ^««C 
tt. fiSJfcftfll' W > y i L TSW 3ft4-teJHa-xR« 
*©0. lfiSJ6*S«©2cc*{c?¥SET4 8 u 
mW±2 0 0 M»t(TO*Mi©lT 1 0 0 0 flKTF 
©fc©-C'£>4JfP0liib/j£ff5ffl-te5 5 ^f4Mi!i^h 

iWrfen t s c i cc cfc 9 ft 6 n 4 i # sstt 

3 tiT l » S . I«W f c#?tf * -f > y*»«?»«JK 

®mft&&.mFHc£nm. d 4 1 1 k & 4 a*, not stc 

BB»Sftfc«fc5 C » » L iH L BS 

[0 00 8] 

[«i«*iJB*0«fc5iT4ii!H] ±IB&&$RK:fBiB<*ft 
rt,>4J:5(c. «imitfiHKS**OTLr3&?L©iJ>«ct» 
&M#£f#4ft#>fc:B. ■fe5 5»^«*t-'W>j'i 

4 ci. ^>#*&B?#£«e>-<rt 

t, **»C*4. ±fB&&«Ki283ftfc# 

gwct± s &©«fc 5 tera&*E#* a. 

[0 00 9] JblB#&H85 8-5 1 8 0 6 #&$R(CtB$S 
SfttofrftTt*. fc5 5:»*Xi&***S©7lc£S£l, 

-{cs^sfts*. ^^>yo»antt. *-5«;-*j8Wc 

OT»fc*-*fc»L-CtTtoft4fc«>. t7 5 ? *xf& 

* i /< -f > y t ^ c t mi b <,». s fc . 

jr - + i y w > l <D ; mm^mm.^M » . / < y > 

[0010] ±ie#gfW5 - 2 2 8 9 1 2f^TB, 
*8^± 4 > y i ©£t£#X 7 'J H*». 
£*©»«5*£trtflBWTfcft4fc&. »£■ 
©$H*tt*>&9iSt,><t#S.6ft4. LfrU fij*<i># 
ISttc J: 4 JibkfiJH&ft ttSSttfc Z U I > fc46 . 

C iKS*?***. 1E^§iS H a D ©£f 
igKilU/c^- htt©fi»f*»*f#4C£tt»U». 

[001 1 ] ±ia#K»i - 1 1 1 7 7 o#4^arB. 
*«JB«'©jb6«^ttwhtfj!?ft(,>B^si* -en 

(Cg*§ft4 D a aW# <fc ^flK fcfttf, SO'*m?^©i? 

[0012] #891(1. C©J:5&SttiW»6&3ftfc4> 



(3) ttH¥ 1 1 -2 77 5 2 2 

4 

4. 

[0013] 

[«B*»*-r4fc8E>©*«] C©«fc5&SKH*. TIE 
(1 ) - ( 1 1 ) ©t>*fta>©flWS«c<fc ft*. 

(1) jgtt. ^W>^te«fcO'-b7S 

«x7'j-*fi577'; -H»xg £ . fitex 5 y — 
»*»sKtta«RR«jH»igi . Hirfiw u m l mm 

10 75 v*^ft>ufflL^*©«!jsm 

( 2 ) ffiex 7 y -mmxmfiK >u-> vtmmncm 

mt 4 c t \c j: >) j U > > jTOttHH 

v<)-il*?v7't*mTZ>±M ( 1 ) ©Hz^S ■jZX 

Wr&±t2 (2) ©-te7 5 »*^ffmjLfig?gft©»JS 
20 7?ffi„ 

( 4 ) tuiax 7 V -a«ie*. «n&< -f > 
aw-r*^-Y>*»iRWi^^9^*irr*±ia (2) 

(3) (0*5$. v * zmLtUbimwoMigft 

a. 

( 5 ) friax 5 -j -sirii*!. Birisx 7 >; -f t/< ^ 
> y«?B[*ais-r s X7'j -mm*?--; 7'*m? 4±ta 

(2) - (4) ©t>rft*>©-fev5 vf*ffLttiLJ&J& 

( 6 ) Mia* 7 >; -shis*, jssstt t 7 ;v^ 

30 fS>K£ ; &^b-CX7'J-'ft?gM#4?§iiX7 v— ft 
4^W>^S^Xx7 7-<!:€:WT4±fB ( 1 ) ©-fe^s 

(7) mex ^ u -satrs*, ^-r>y«^tt©w 

■T6JJB (6) ©-b^Sy^xjfUaUfliJPftORjaTEr 

a. 

( 8 ) ffem&s&isiiMKLatf . Miax 5 y -* 
e>»j«©ii>a< £*>-§P ; &^s-r4fg^7SX7"^^?: 

40 *T4±I2 ( 1 ) - (7 ) ®^WO-b5 5 9 *XflJ 
LtHb^f$©S!{J»^ffi. 

(9) meKttisffiiiSflinHxs^. sria^K-sx 
r4±ia (8) ©-fe7 5 9 i»xj¥oaufiS^*©»(ji* 

(10) me&!Ift£x r » ^cctei»r x 7' U - K ^ 
-f + -ft*fflt>4±S2 (9) ©^75 v^X}ipLttL/« 

(11) ^9«;-HI!tIS*i«tO s /*fctt!«tt0t«iS 

50 «OTiiratc*»(.»r?iaB«i«:«fln-r4"±SB ( 1 ) - ( 1 



0) ©nrfuMD-fe? 5 »**ffLWU5BEH*©IE6* 
[0014] 

[ JBHOjttfcQftffi 1 *»MO«ft*ffi*c te W 6 ISO 
8t*i*. El 1 Kin*. *£gj©S!j£#8;tt. *7 'J -« 

tt. 

[0015] fie*«DKH/tnniS^ffi-c«. it 

tr, ff0ffiU^(ca(/^ffttK(DiBM4)l«KlfiHii 10 

4 * CC JB^-f 4 C 4 #T * & *» - j fc. 
[0016] C*HC»0*«Jir tt. 

x»5iawjtt8««» <DiStt i s n fcewas^ft r- 

'J -*««■*-&. C©^7V-t)]fH, Tjgff 
4fc*. K*Sffitt»iBftWSiIgtctoo>-C. ±IB 

^nfidoHfijEM *» s c 4 cc «fc »j , n> u m l tmrnn » 

BBBj«*4»«:4n,»T<»/'C-f >drt-b9 5 

s 4 ft s©r. c fiSjg o r ttjs 

3. 

[00 1 7] HlKtt. *IH©ff*U»*fiK\ *1 30 

[0018] g g 'j -gami (g 1 oflMS) 
ecrRwetis^Y^ tiffin Z?-y7> 

[0019] /W>^jgiiXf^ 

[0 02 0] *!6l§rrai,i4Sjitt!|t{c|E!g3*i-f . IB 

}F,-rntfct^o (iffl^©Mii^g^-cs^c4 

*.SI*§P#>h3l>C4A>6. 7K T)la~)l. $tcUC 

[0 0 2 1 3 ^-/>y©ffla*>»K|RS3hr. 
S« ic®M ©*» 6 mmmiRttitfJ: c >. 4 

Stiff*. 7 2 y -f > # & 4'©4>& < 4 & 1 fl 50 



ttHW 1 1 -2 7 7 5 2 2 
6 

[0 0 2 2]M-/>jric»fS*ME©aH:. 
«#Jt®Wffifi5Ki «c 4 J: 9 KttSTfttf ffittS 
©>W > t > £ C 4 K <fc *) . <f > 7 

y-ftxf^'cctei^-fe? 5 7 ^^»*©^-«£^» 

rUS) £TSC4(cJ:»>. -te? 5 » *x®j£\£.ft?z>^ 
A > £*g*©il£fcfc*i*< r 5 c 4 . t©.£.r 

immtctt*). ttc a^hi»4«e4. c©«fc^^as 

/M>^*?§!S©?lSti, ^ U < t± 0 . l~3fi 
fi%> «*•)*?* 0<tt0. 5-2fifi%4-r4„ 

[0023] ftfc. tsa-T4«fc 5 cc, ^-f 5 

-ft*-? » ^Ofllcyi >f > ^3IflQX t- 9 ^RWi C 
tic «fc rj . >^S^f j ytc*t»rjg«{c*f 

4 ^' ^ > ^4 ©IS-ttS^** 3 6 ttii,. ;U> 

mm* r » s^. ^- -r > y»tsmx f 9 
^(c4b w -s />* >c > ^ 4 mm 4 ©g£&tt. /< a > ^ii*n 

[0 024] /w>y»jgaa^^7?' 

at. n ; &f'jffl-rsc4^sfSL^. »©b©w*«. * 
MW^wwBwaa-c* at Steamer #a« j: 

t>. fttt^KS. »©B©HJ#». »*U<{41 0~5 
Ofira, «t«J»*O<«2 0~3 0//ini-rntfJ:t ( >. 

[0025] {Uy zm&* 2 u -ft* £ ? 2. 

■y > mm 4 * 5 = -j ^ 4 *s^r s c 4 tc ^ 0 
[0026] j<A>ymiz7-v7&m-}t£^m&. ^ 

»* 4 ^ > ^'?g?g 4 ©SJ;b(3: . v w > ^ ^ifi©i«a«: 

T4/c*CC(i. i25 2 vVZ®3L\ 0 0ffiffl3l?CC>Pfr 5 
JUsHmWtDWL*. S?S0<B 100-300 OfiS 
SK. ct'3il : $U< » 1 5 0-6 0 0ttfia34T&„ 

[0 027] >iA>?mmAr->7'zwLVzm£-vi>. 
-ft^f-v^ccfcws-b^ s v V7^% \ 0 osaaijcc 

»r 4^ W > ^r§ffi©.S« . JbE L fcffiBB 4 * S c 4 A< 



[ o o 2 8 ] tc*j, t^i-;? x^tcst r -f > # 

ST*U<ttl~5fi«S|J. <fc«3»$U<«2 

-4ssgrc&s. 

C 0 0 2 9 ] $893(2. 5 * **&3f;©Jip I, a 

*tc^?L%sui> $ # z> c t wmnu ■& ? s » * * t 

LTtt. «Atf. Jimtt. glUtt. SfHtt. Stt&tt. H 
BB»<ci**WrStO. ^ttfljtett. PbTi0 3 (P 
T) JR, PbTi0 3 -PbZr0 3 (PZT) Jh. PZ 
TGCPb (Me. Nb) 0 3 . Pb (Y, Nb) 0 3 . P 
b (Mn, Sb) 0,. Pb (Co, Nb) 0 3 ^£@i<g 
3-£fc3fiEa». BiBtMb£$. BaTiOjf, S 
rTi0 3 E CaTiOJ, S r^^-f (-?>Ba7 
hm<D-?if% Vf^yrt-i H7x7-f hfri'© 

satm^if e> n s . 7 s » * * *&*©¥£» » 
Af«:iiRs$n&i»^. a*. i~io nmmvab6. 

[0 03 0] CCXf? ^TfflU»4ffl^*a«»K:|m3e 

[oo3i] 'U^mmzTvy 

>^SfiR©«K*3 6{cfi<bfci,»tB^T?ftS. C©* 

tffcifc* 7 >; -it* ?■ v -i-cm^z* 4 > zmmomm 

[0 03 2] £©*■?• "^tctei^-c;^ 'J-cffC^Df 

sv< -r > E3E 3 nr . ^ u > *"© 0 as^ 
& 1 0 ommx&ffifrh&mcfccrmtR-rhwj:^ 

tc&icte, mn, ±ju>?<D2omm.%m±, $?su 
< a 5 0 sm%ititi . efflxf » i» rjjsjar 

MttcffilJW 3 it 5 «fc 0 B»t?* 5 fcft, c©xf 

©«£©*&-,$#«>*>« < tt S . C © J: *> & &A *> 6 , 

coxf ^(ct-wsasjnia. £>w>#g©9 os 

*% fcTF i T S C i # ff * 0 u . 
[0 0 3 3 ] 7r>V-\®&7,r jV 
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Sc £#J?4 LU. ^'-Y>^*4i©*f§f5?^«-^K-b7 
5»*xtt*J:»)**(,»©-C. S©g©BH*tt. t5s 

L<«1 0-50miti. L< Jt2 0-3 0 umt 

[ 0 0 3 4 ] * v 'J -m&Z T v ±IB^- ^ > ^iiJJD 

10 ? >; -iixf » y'tesuyzmmzf-v ^©a^tcaa 
[0035] 'j -it;uy mm*> *u > 

[0 0 3 6]pIS» 

mit, worn Lfsmz^Btct & tc&xommwiv&z. 
im&mm!&wmmxmctiv>xmmbxi> «t < , en 6 
srij* c ©iff xmmth it . «fegffl^^nsifiT- 

* fc». jasurf 5ist*pj^^j©«S{cjs d r as:^s 
-rn««ti>. pj^Jiutrii. a*. ^'j-b';>^ffi© 

S«liaESiJtti*<OiJ>ft < t h 1 «^ffl^-5 a pIBSfiJ©ff 

n. -fe^ s vfzwjzi o ossgptcftu $fsu<{i 

1-5 MS. J:Dj!f4L<(i2-4M5|5-C$)€) 0 dJ 

r ar a £ . jsBB(*©fim5ttjWB < % o ^-r t > . 
[00 3 7 ]^, *y y-asxsfctoorpiasij* 

[0 0 3 8] 77'J rllXl 2 ©ffi«) 

40 xmyvmmzmmu, cv^jymm^cavz 

v ZZ®3ZZmK\\LXZy ') -tWRUfcrt*. ^2©^, 

tir*ii. sr. SiSi-fe? s 9 t>7,m%t*Wi£i,xz 
5 y-^HKo. c©^7 y-4i<c^<-<>y^ftir 

!•*. jg«{c*fr*^W>y©iE^J:»3 fcE»T*4fc 
A. -««cttiWl©SSa*ffltRr5C£*«»S0(,». 

TJ: 0 jgJS{C*f 0T©H^ *<S«-C*«3 . 

50 **J:O f vW>y©»)»tt**iao-C. -£-§S?«:[DDm2© 
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[0 0 3 9] I2£Di|KW5X7 y-HKlgtt. 
?gfigx v -J -ffcx r 7 7". / W > £H£X f^', &B 
{CIS CTKW 6 ft£ X 7 'J -atiSXr » 7"% . C ©MRT' 

[0 04 0] 'JHUf^' 

c©xf77'r«, * 5 -fb«Ji*ffs. c©x5>; 
6*i4*5»j--c*s. c©xr?7-c?l£T-Sj§fi£i 

•fe5 5**a»*i©«fchtt. t7;-;WSS«- 10 

KSue-rtitf «ti,». -fe^ s * f i o ossnuc^ 
tzimcomte. ^sl<bioo-3oo oassp. 

<fci3W£0<tf:l 5 0-6 0 OS*g|5T'$>6„ 
[0 04 1] ;W>^Xr^ 
c © x r y'v ». X7'J-( bS« 4 ; W > # £ £g£ 

rt»ifc«>. era? »7K:fcw.s*3 

-f>:?i©gfcb«. X5'JHtiM»fiD«S?^» 20 

*©*«cf£i;r4te£rftw«fct>. wdi, ast. c©x 
r 9 7-cb . mmm t -r 6#m o tcmm 

»*K»0. 1-0. 311%, «fcO*F4t<tt 

o. h-~2n.m%tt£z>&* > i,cu^irz>zttim£L 
(,=>. 

[0 04 2] X^y-iijix-f 

c©xr ? ?n. 5 y -{fc*«*a 

ia*rft if 4«*>tt. m 1 ©asatcfews x 5 y -»a 
xt? ^i&iir&s. 

[0 0 4 3 ] WaSW&ftl 30 

-zimmvmmico^xit. m2 wmtm 1 ©mi&hi 
mvbz. tctcb. »2©«»"cb. ®ix-7y 

HbXf 9 ^K*Jl»T?ISHfl!I*W3Sirr<5. 
[0 0 4 4] gfegMMigM (^l©i^ife-j:0' 
g2©^ffi) 

K»i£iiUsnnRxs?tt. x 5 y -ssi*rcff e. n 

iianiittTOJb^ffffitt, aiccm-rj:^ 40 
k, ?§S8l&*x r -v ?*9>it <ifcSL. s&gtciS d r 

MS. »l©S6Ki»2©SS«irftiir*4. W 

T. &X7-9 7-(COt,i-C^-rS„ 
[0 0 4 5] g^jj^X^T. 

c©/tft©#s«istcisssn-r. 01* 
7 Y;u^-7-uxffi^i'*6jStR-rn«cti». &<c<att 

y;U^-^U^ffi«c«Sf©J:^tCjS«©-aJfc"W«: 50 
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/cL/. jfti&flfitffi*? f Jl^-^UXa&fcffijScTOg 

t» X 5 y - *> 6 4 R£ -r 4 C i *s b L Ir > . C © fc 
©. X5 V-i\.*r>tc.AJ&&i-&tt&ffllt&l,<. 4$ 
cc. x 7" u- F 7 U>. X7'u-h"7-f 
+ - SK te w S Sfi^ft . MX. x 7 1 u - * - v >iais 

I!:. ttjnas. *3y-«ttoa*tt. ^^y-flwasi 
»w? - u-F7^t -§&«©&«& itciE d r as^ 

[0 046] ?gjjS^Xr^7' 
±f33@^*xrv^c*s^r. X7"u- K5-f-\»-ffi 
&i**ffll>. X? U-*»6iS«E*aj3SE±tc|(te6U-CR 

xr 7 7'«:tet,>TX7 »/-*3E±«:(ej|S« ttl»«^r 
[0 047] UffiOfiJ^fflSttfiCffifiBg}*©@^»i 

awtt©«jtB. ee*©j?uaib^ff« B «^iis]^i 
-rn«ct<. Hjfj^i 0 omm%mM?mm 

©««. 57SU<«1 0-20SSS15, iD»*Ktt 

13-1 7 fissure £0 

[0048] c ©x r y -fr-m^zmmmmfticmm 

4. 

[0049] c©^^»^ec*»t>rfflt»4««t. -« 

«EfflL^W>3f*i*flPIfifi&Sfitr*n«. fife© 

[ 0 0 5 0 ] ate. lu3zeo/cJ; 5(c, 
lgtc*s t, > r pj^^ij % mm b x h cfc t ». 

[0051] ^11 ^n©ggife^ggg2©fiHy 

ma,. ««. />i*Aflw©s«»«©jsai5fli 
«iowu^©^m*. -^©Wbmofis^i 
i^tiirnifct < . ^75^ x»*©aa^tt«. « 
jB(*©ffl^tcit.Grjii[taflcrntfj:i». 
[0 0 5 2] jmxwLtovxnhwtimwa.. m 

[0 0 5 3 ] 

[HSfiWJ g 1 ©H©^M!! 

a«R»4i0r. KfbIS (PbO) . MxhD>f9 
A ( S r COj ) , Btfb?*> (T i 0.) . Kfbt'xv 
X ( B i s O, ) . ^SSv>/;> (MnCO.) fcJ:0'Bt 
fb-- + 7' (Nb.O.) CtihOM^. mmk 

©fflRS (J5-Phb) «M P b ..„ S r , , B i .... > < T 
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i 0 . 5! Mn,. 5! Nb„.„) 0 J <t&S<fc5«cl3£tyfc. 

uxjsjbu 9oo*c-c2ii#rjHR«iLfe. f#6ftfcig& 

«SttT»[&tt©-t2 5 5 v *m**.%1c. C©Ufutt 

*5s» **$*© i ac&-w>¥*a«. 1 • 5 Um-C 
[0 0 54] vil>^MMlMZ±z^ 

;^>?iOr-feAa-^WI#»* <[S5o a D £^ ho- 10 
X6 0SH4000F. {f Mft^XH (ft) ») *. m 

12RnBUB¥*«Wr. '<-f>jf««49fc. 

1. 011%it/fc. 
[005 5] ;W>gftigaa*7-yy 
±!2-'W>^?g?:^Jly (@©gS#2 2um) 

ttK ) ©St*. > ^©ifr 5 0 ppnfflS-C * o . 
[0 0 5 6 ] ^M>»X7'J-fUfy7" 20 

#SfiK©«tt. SOOfifiSRiLfc. 

[0057] ffltrnz*??-} 

5 5 v 1 73§s% t * U > ¥ £ m& S fifcHtt* 

tr>lal««6 0 0 0 rpm. MBA&l 8 0 "C. ^'J- 
ftiteSS 0 . 7 U -v h ;!//#£ L tc. 30 
[0 058] 8«gg^f-y ^ 

;i>C-0 8) fc«fctfiffli («*) fcs+tf-JCfciJilH 
(^5;^ : ^'J-b'J>=3. 6:50). £gg 1 

4. BMtaitofc. 

[0059] BBgXg 

5 0 mm, JI2 0 . 6 mm©~>- h tt^ftSrfffc. 40 
[0060] g^Xg 

C ©fiBBttfc 4 0 0 'Ctcflnja LTJK>< -C > ^ Ofc«, "7 
V* 5/7K©ffiKIE»tc Atir . 1 2 0 0 °Cf 4 B#r B m 

[0061] itaw 

[006 2] C©tt«W-Ctt. -b5S v*^»3K4/W 
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to b a bj&Bmvmte&mj&tozmm ufc. t5s»^ 
mmntbtc. ate. t7 5-;^«»t« 

tbtc. 

[0 0 6 3 ] »htiitimiiBiBffli*. ±Mmmmtm 
[0 0 6 4 ] mmm 

[00 6 5 ] 

&?y7fr%mnwmutc'&> ±e<*>&© 2 onx 2 cm© 

H«{c**n*igS2 0 amtU:©ffi7LCD»**9t«» 
HtCfcOfl^fc. SMEtt. S-y-^^JWCO^Tl Ofjcf 
offl*. £?L»©£if- (^ftH«4 0cm t *©^?LU) 

^©$SS. 2?Ufc©£tt«. SMflW^^ 
r»B5ffl. tt$^i?iJit>7";urBl 7 ifflr*»). 

[0066] 

^>^*7 j ^ifei/rf Z 4 6 Mini t/. » 

'fi*5affl©Ag«ffi*Epj?iiiyr 1 2 0 "crtt*iufcft. 

1 2 O'CO^yn-^-f^tcte^tS kv/mm©m^ 
«: 3 0 7>raEnJJDT C £&C<fc9 _ ^®^*iS 0 fc. * 

*3Effi^S* 3 7. 0mmX7. 5mmife-5«fc ^ CC^-f ^> 

[ 0 0 6 7 ] C tl *E> ©#14fFffiffl^> 7VU ^24 B#Rflg 
f KttK HP-4194A) OciO. /1^©JI#J3 

^W«jfi©WB*-c©-/ > b - (R 0 ) ^p^. 

lOOIiU R0^2 0Q^ax.5feO^ l ?niL 
T, *©Jt3g€r^Hffi*i L/fc. *©IS«. 
tt. H»W-9->^i/-CBO>6. ib$5W-9->7-;urii4. 
0%T$>»3. S?L©Sii>«:fl£^TR0*&¥fc«iJ>-$-3 

[0 0 6 8 ] ^te, »2©JBS«:ofc*Sor«lift-9-> 

©f&T* 5 s2a?>e>ftfc„ 
[0069] 

[BBB©fB4l«Ki»] 

[H l ] :mW&^ioliZl.m<Dijat\£^t?a-?--<. 
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